Delaying the onset of experimental autoimmune encephalomyelitis with the microtubule-stabilizing compounds, paclitaxel and Peloruside A.
The hallmark of autoimmunity is the activation and proliferation of autoreactive lymphocytes. Therefore, one potential strategy to treat autoimmunity is to target the proliferating autoreactive lymphocytes with antimitotic drugs. Paclitaxel and peloruside are two microtubule-stabilizing drugs that halt cell proliferation by stabilizing microtubules in the G(2)/M phase of the cell cycle. C57BL/6 mice treated for 5 consecutive days with paclitaxel or peloruside had a reduced incidence and significantly delayed development of EAE, a mouse model of MS. Although paclitaxel and peloruside were effective at inhibiting T cell proliferation in vitro, paclitaxel was shown to be ineffective at preventing the proliferation of autoreactive T cells in vivo during the 5-day treatment period. However, after the 5-day treatment, the ability of splenocytes or LN cells to proliferate in vitro was reduced significantly, suggesting that drug treatment targeted late but not early proliferative events in the animal. Moreover, in paclitaxel-treated, MOG-immunized mice, there was a complete inhibition of the recruitment of myeloid cells (especially macrophages) to the peripheral lymphoid organs. These results indicate that microtubule-stabilizing drugs are effective at reducing disease but require a prolonged exposure to paclitaxel in vivo to alter proliferation in the myeloid and lymphoid cell compartments.